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2.0. Technical Report Summary 

The purpose of the project on Codinq Systems in Perception and Con- 

nltlon was to brlnq together and focus upon a common theme the skills 

cf experimental psychologists In perception, psychophyslcs, memory, 

attention, and human performance. The common theme was the way humans 

represent or code Information In order to accomplish a variety of tasks. 

When the project Was Initially proposed In 1966, the experimental v/ork 

on human performance was already maklno It clear that humans code In- 

formation In a variety of different formats—visual, auditory, artlcu- 

latory, kinesthetlc, symbolic or verbal. Moreover, these different codes 

seemed to differ In a variety of ways that could be important for various 

task demands, tie wanted to investigate such questions as which codes 

were most effective for various tasks and situations; to what extent 

is tnc employment of one code rather than another optional; how do the 

codes Interact with one another in various tasks; what is gained and what 

is lost in converting from one code to another; etc. 

More specific objectives were spelled out in our contract as follows: 

"1. Conduct research on the interaction between codino systems and 

stimulus events In perceptual and connitive tasks in human sub- 

jects. 

"2. Conduct experiments on perceived tridinenslonality, snatial 

coding, similarity qroupino, and oitch as a medium in which 

patterns occur. 

"3. Construct and test a qeneral model of human pattern recoanition. 

"4. Conduct research on immediate recall, semantic memory, and the 

effects of similarity and repetition on memory. 



"ü. Conduct research on human performance, includim expenncntal 

studies of attention, memory storaqe, memory retrieval, move- 

ment control, motor skills, and pattern recoqnition." 

Just about all of the experiments in the project deal with the first 

objective in one way or another. Posner's work on abstraction and genera- 

tion is an especially good example of how v/e tackled this objective. In 

dealing with a stimulus pattern our results suggest that two or more codinn 

processes may proceed in parallel. One process, for example, is a build 

up or construction of an iconic representation of the stimulus; another 

Is the contact or retrieval of one or more "name" codes for the stimulus 

pattern. Posner and his colleagues have learned a nreat deal about how 

these codes function by devising techniques which enable us to separately 

manipulate or affect these different codes. For some tasks the subject 

depends completely upon the iconic code; for other tasks he needs to 

employ the name code. When our project began, it was assumed by many in- 

vestigators that processing inevitably went from an iconic code to a name 

code. The results from our studies indicate that the process can go In 

the reverse way (generation) as well. 

The second objective has been the focus of all of Attneave's work 

on this project, as well as some of the work of Beck. Attneave's exnerl- 

ments on tridimensionality have lead to a model of how humans represent 

perceptual Information at the preprocessing stage. The evidence stronqlv 

suggests that this representation Is analog (rather than dinital) In 

nature. Of the infinite number of representations of a stimulus pattern 

that can be constructed, the human percelver seems to achieve that repre- 

sentation that minimizes a "description" of the pattern within a three- 
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dimensional. Euclidean framework. As a neneral principle, the minimiza- 

tion principle has little predictive value because it is not always ob- 

vious what the system is minimizing and with respect to what criteria 

it quides such minimizing. But Attneave has made considerable progress 

in defining what will be minimized within specific task situations. The 

findings seem to have surprising generality, including not only tasks 

involving directly perceiving tri-dimensionality In projective drawings, 

but in tasks involvir.n ambiguous figures, and similarity grouping. 

The third objective of testing a general model of human oattern 

recognition has been tackled by Hyman and his colleagues, building upon 

the previous and concurrent work of Attneave. Posner and Keele. The 

original model, postulating three successive and overlapping stanes in 

pattern mastery has not fared well in the face of data resulting from a 

series of experiments. The work is continuing with the attempt to fit 

a new model to the data. In general, however, the data suggest that 

subjects employ both an analog and digital coding system simultaneously 

in learning to classify stimulus patterns into one of two categories. The 

"digital" component of the system corresponds to what Attneave calls a 

"schema" and Posner and Keele refer to as a "prototype". The subject 

seems to abstract from various representatives of the cateqory an idealized 

or "composite" prototype of that category. Subsequent patterns are then 

classified or identified in terms of how similar they are to one of these 

idealized prototypes. The "analog" part of the process refers to the 

continuum or space within which the subject detects deqree of similarity 

and dissimilarity to prototypes. When the model is more fully worked out. 
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we hope It will give us a way of reconciling models of coding that are 

based on continua or analog metaphors and those which are based on 

discontinuities or digital metaphors. 

The fourth objective has been tackled by a variety of experiments 

in memory by Reicher, Hintzman, Schaeffer and Wickelgren. Hintzman's 

findings show that subjects store many other aspects of a memory task 

than just a list of items which vary in strength—they can retrieve in- 

formation about the frequency, spacing, and modality of such items as 

well. While such work implicates a variety of more or less separate 

trace columns in which the various occurrences of the "same" items are 

stored, Wickelqren's v/ork focusses upon how the repetitions of the 

"same" item increment some single surrogate or representative for that 

item. This problem of remembering the unique settinq in which an item 

occurs as opposed to storing that item in a single location comes up in 

a variety of ways in our work. The so-called logoqen model which Keele 

employs has to deal with this problem and it is intimately related to 

the iconic and name codes that Posner studies. 

The fifth objective, like the first, cuts across almost all the 

experiments we have conducted. But the work of Posner and Keele is 

especially pointed towards this objective. Keele's work seems to point 

to a system in which memory retrieval is automatic and in parallel and 

in which various bottlenecks in performing a skilled task occur at the 

level of movement control. At the level of human thinking, Posner has 

shown how our various experiments on memory codes, memory organization 

and mental operations can be brought to bear upon how humans solve 
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problems. The key concept is that of the working memory in which in- 

formation retrieved from long-term memory is brought into conjunction 

with information in short-term memory which depends upon immediate stim- 

ulation. It is the limited capacity of this working memory that con- 

strains how well the individual will be able to bring his knowledge to 

bear upon a given problem. The thinker's task is to get just that com. 

bination of informational itens into working memory that can solve the 

problem. Very frequently, the thinker has all the information available 

for the solution, but he fails to solve the problem because he does not 

manage to assemble the information in such a way that it can be grasped 

or combined as a unit. Posner. in his forthecming book, shows how the 

kinds of experiments we have done in this project can be helpful in 

pointing the way towards both theory and techniques that will suggest how 

to help the thinker overcome the constraints of his working memory. 

In addition to the many findings that have emerged from our many 

experiments, the project resulted in the development and perfection of 

a number of methodological tools for studying coding systems. Fagot's 

work on separately testing underlyinc, assumptions when using human subjects 

as measuring instruments. Attneave's method for studying tri-dimensionality. 

Posner's matching procedures and his new techniques for studying the 

Physiological concomitants of preparation. Schaeffer's and Conrad's methods 

for assessing semantic structures and Warren's technique for detecting 

how far abstraction has proceeded are just a few of the many new tools, 

techniques and paradigms that we have developed. Our most important meth- 

odological achievement was the construction and development of an automated 
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laboratory based upon the two laboratory computers we purchased under 

this contract (a PDP-9 and a PDP-15). About 70« of the research was 

controlled by this laboratory. Now that we have finally obtained a 

pemanent place to house this laboratory, we expect th« this facility 

can serve almost all of our experimental psychologists who will continue, 

under various governmental grants, to build upon the work that was 

Inltated under this project. 

It Is, of course. Impossible to summarize all the findings from 

such a fruitful project that already has produced a bibliography of more 

than 130 items and will eventually result in anywhere from 160 to 200 

published documents. Fortunately, many integrative summaries are or 

will soon be available of large portions of our work. In addition, the 

principal investigator hopes to write a later integrative summary of 

the project when sufficient time has elapsed to allow much of the un- 

completed work to be finished and to digest the implications of the work 

as a totality. Meanwhile, the present final technical report will give 

a very general overview and point to particular studies that will help 

provide partial integration of our work. As an aid to the reader, in 

addition to a regular alphabetized bibliography of our work, we also 

provide a cross-referenced listing of our work under various key words. 
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3.0. Introduction 

Our initial proposal to do research on Coding Systems in Perception 

and Cognition described our intentions in the followino words. 

"The proposal deals with the interaction between coding systems and 

stimulus events in perceptual and cognitive tasks. This interaction 

is viewed as a reciprocal relation between the form of the coding 

system and the characteristics of the stimulus event. On the one 

hand, we want to investigate the ways in which the characteristics 

of the coding system are determined by the qualities and organization 

of components of the stimulus event. On the other hand, we want 

to study how the efficiency with which an individual operates upon 

the stimulus information is determined by the characteristics of 

the coding system which he employs in the situation. The general 

plan is to attack this issue by means of a series of different, but 

closely coordinated, research projects. The projects will indivi- 

dually investigate the same problerr from a variety of different 

viewpoints—form perceptions, multidimensional psychophysics, 

scaling, decision and choice theory, concept learning, skill learning, 

inductive logic, and problem solving. We will coordinate the pro- 

jects by means of several devices: 1) the formulation and applica- 

tion of a common terminology, notation, and system of concepts; 

2) the use of identical stimulus sets; 3) the use of common tasks, 

dependant variables, equipment, and experimental designs; 4) the 

rotation of research assistants among projects; and 5) a single 

individual as principal investigator who has the authority to decide. 
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at each choice point, whether a given experiment does or does not 

directly contribute to the overall goal of helping us understand 

how the characteristics of a coding system affect an individual's 

ability to use information in perceptual and cognitive tasks." 

Those intentions were written approximately seven years before this 

present report. The Final Technical Report on Contract F44620-67-C-0n99 

surmarized what we did during the first four years of our project to ful- 

fill these intentions. The present Final Technical Report (on Contract 

F44620-71-C-0126) attempts to convey what we accomplished over the five- 

year period spanned by both contracts on Coding Systems In Perception 

and Cognition. 

Ideally, this final report would consist of an Integrated presenta- 

tion of our findings about how coding systems operate in human performance. 

Insteau, the report will fall far short of that ideal. One reason Is that 

this report has to be written only a short time Interval from the end of 

the contract. This does not allow time for appropriate dloestion and 

Interweaving of the more than 130 written documents that have already been 

completed on the basis of research supported by the project. Also, many 

of the experiments supported by the project have not yet been brought to 

completion. Some are waiting to be written up; others still are In the 

data-analysis stage; and many projects started under the contract are 

being continued under other auspices. So the full story Is not yet in. 

Consequently, this report will suggest the direction of the final 

integration without actually providing it. Fortunately, some of the 

monographs already written by some of the Investigators or being planned 

by them provide at least partial integrations of large segments of our 
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work. Also, the principal investigator hopes to write a fuller and 

more Integrated summary of the overall project at a later date when most 

of the returns will be In and when sufficient time has occurred. As a 

step In this direction he will conduct a graduate seminar In the Sprlna 

of 1973 whose objective will be to develop an Integrated overview of 

our accomplishments on this project. 

Because the bulk of the work on this project originates with the 

human performance tradition, integrating much of this work within a common 

framework will not be too difficult. Indeed much of this integration has 

already been accomplished in Steve Keele's book Attention and Human 

Perfonnance and Posner's forthcoming book on Memory and Thought. Between 

them, these two books provide an Integrated framework within which to 

organise the experiments of Reicher, Schaeffer, Posner, Keele, Hintzman 

and their associates. All of the experiments done by these Investigators 

under this project fit naturally into the human Information processing 

viewpoint. 

But this Ftill leaves the work of Attneave, Deck, Fagot, Wlckelgrcr. 

and their associates to be brought into the picture. The work of these 

latter investigators, although also oriented towards coding systems, 

originates in different traditions. Attneave and Beck represent the more 

classical approach to perceptual problems, especially those problems of 

organization, segregation and patterning that the Gestalt psychologists 

challenged us with. Attneave pioneered in the application of information 

theory to Gestalt problems such as that of "good figure". But this 

aspect of information theory stems from Claude Shannon and emphasizes the 
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description and quantificatfin of structures or sets of possibilities. 

But the information processing conceptions used in the hunan performance 

area stem more from cybernetics and modern computer proqranminq. This 

latter viewpoint emphasizes the flow of Information from one isol able 

subsystem to another rather than the specification of the ensemble of 

possibilities at any one point in the process. Perhaps for this reason 

the way to integrate Attneave's work with that of Posner arid Keele has 

not yet been resolved to our satisfaction. But the direction that such 

an integration will take seems discernible. V/ithin our current frameworK, 

Attneave and Beck, and to some extent Fagot as well, focu; on the dynamics 

and structure of the coding process that occurs at a sinnle stage, in this 

case the preprocessing or preselection stage. The major concern is with 

how the stimulus information is represented prior to contact with memory. 

The human performance viewpoint tends to take this staoe for granted 

because it is interested not in specifying what goes on at a particular 

stage, but rather in describing the flow of information between stages. 

In other words, it is more concerned with the interfaces between components 

of the system rather than in the components themselves. 

Fagot's work on the psychophysical lav/ is even more difficult to fit 

into the total picture. In this case, the problem mioht be that the task 

given to subjects in these sorts of studies is rather an unnatural one. 

The subject is asked to make focal what is ordinarily part of the hacknround. 

But what is relevant to the other research projects is the methodolooical 

achievements of Fagot and his associates in showinn us how to employ 

subjects as calibrators of their own phenomenal experience. Independent 

of the substantive contribution, this work on the psychophysical law has 
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produced tools and techniques for knowing when subjects are estlnatlnq 

maqnltudes according to some meaningful measurement process. The work has 

also resulted In Interactive computer procedures for flttlnn a variety 

of functions to data. Both these latter contributions have already 

proved valuable In enabling Investigators such as Hyman to use subjective 

data In rigorous fashion and to fit complicated models to the output. 

Wlckelgren's work stems from still another tradition that Is not 

easy to Integrate with human Information rrocesslng. That 1$ the classi- 

cal assoclatlonlstlc tradition with Its emphasis onon strength and decay 

of assoclatlonal traces. Again, without claiming to have achieved a 

satisfactory resolution, we can see ollmerlngs of how this Integration 

with the other work may take place. Keele and Posner, among others, have 

been making Increasing use of Morton's Logogen concept to descr.be certain 

aspects of the codlnq of Information In their experiments. This lonooen 

concept. In turn, behaves very much like a concept In the assoclatlonlstlc 

tiieorles of Wlckelgren In that Inputs referring to the s*no concept, 

regardless of specific differences In modality and form, add Increments 

of strength to that concept. 

In the following parts of the report we will briefly Indicate some 

of the major themes or focll around which the final integration will be 

made. We begin with Attneave's work on trl-dimensionality and ml.ilmum 

principle. This work In Itself can serve as the basis for Integrating 

the contributions of Beck, Hyman, and Fagot to some extent. It focusses 

on coding and perceptual dynamics that are preprocess In the sense that 

contact with memory Is not necessarily Involved. The next section deals 
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with Keele's work, especially with his book on Attention and Human 

Performance.    This book Inteirates much of the work done bv Pel eher, 

lllntznan, Posner, Keele and their associates.    Keele's book overlaps 

with, as well as complements, Posner's forthcominn book on Memory and 

Thought.    Posner's WJHC 1$ the topic of the next section.    In a very 

real sense, Posner and his associates provide the cement that binds the 

whole project together.    The emtrginq theory from Posner's work comes 

closest to including all of the experimental research conducted under 

this project.    Indeed, this principal '.ivestiqitor believes thjt if 

he can comfortably nesh the work of Attneave with that of Posner, he will 

have solved the problem of how to completely Integrate all of the project. 

Posner's work Is followed by a brief account of the still unfinished work 

of Hyman and his associates on pattern recognition.    ThU work and its 

«nerging theoretical formulation Is seen as one way in which the bridge 

jetween Attneave and Posner might be built.    Finally, in our overview 

of experimental results Uwr« is a brief section on thr contributions 

by the repiaining investinators and some sunoestions as to how their 

wort will fit into the ultimate unified picture. 

Ue then say a few words about our automated laboratory and about 

the number and variety of people who have contributed to this project. 

This is followed by a few words on the ramirications and implications of 

our work. 

J«(.^vn Mcdiell, under the supervision of the principal investlnator, 

prepared the key word section under which the various articles art 

cross-referenced. 
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4.0. Accompli shmenU 

Durlnn the five years of the project we accomplished many thlnns. 

We had special classes end colloqula; we constructed the automated 

laboratory and developed It Into a unique and effective facility; we 

produced many MA theses and Ph.D. dissertations; we qave tal s at con- 

ventions, meetlnqs and universities all over this country .wd abroad; 

wc brought In visitors as vlsltlnq scholars, speakers, or consultants; 

we produced many publications and more art on the way; «id we completed 

many experiments with t variety of results.    In this section the ac- 

carpiIshments we soeak about will be thott related to the r.     its of 

our experimental research. 

4.1. Analog Systems and Prcprocettlng:    the work of Attneave 

The work of Attn#ave on this prrject has been nartlcularly satis- 

fying because It has lead to an unexpected Integration of a wide ranoe 

of perceptual nhenomena--aNblQuous flgurtt» figure-ground, denth perception; 

"pragnanz", etc.    A qood start at nettlnq the flavor of this Intenratlon 

It Attneave's Scientific American article on muUlstabllUy In oercentlon 

(1971).   A aort systematic su^nary of his work «id his enerolno Ideas about 

the minimum principle and Its operation In perception l| hit chapter on 

"Representation of Physical Space" (Attneave, 197? .    The article on 

"Triangles as ambiguous figures" (Attneave, 1968) provides an excellent 

Illustration of the power of Attneave's Ideas about an Internal Cartesian 

coordinate system In dealing with a rather challenglnn perceptual pheno- 

menon. 

The coding system that Attneave has been studying Is one that operates 

at the preprocessing level.    Even before It contacts menonr, the stimulus 
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Innut 1« coded und omanlzed In a rather sophisticated way.    Of all the 

ways in which the sane stinulus input can be repm    »ted, that way which 

minimizes complexity with respect to a hypothetical internal reference 

system is selected.    This internal reference system, as revealed by 

Attneave's experiments, appears to be a three dimensional, Euclidean 

coordinate system with preferred axes corresponding to ph«njmenal vertical, 

horizontal and front-back.    It is a continuous analon medium within wh ch 

simplifications, according to a principle of perceptual economics.are 

wade even before contact 1« made with nonory.   Once memory Is contacted, 

of course, further revisions and interpretations cm be carried out on 

the stlrutus Material.    But Attneave's work emphasizes what the Oestalt 

psychologists alsc wanted to emphasize; much of the inportant operations 

upui stlmlus Input occur prior to the operation of "experlenct" in terms 

of past associations. 

What Is pleasantly surprising about this analog codlnn tystm Is Its 

universality.    It seems to be inporuntly Umllcated not only In almost 

•11 those tasks that are classically referred to as "perceptual"« but 

also in Many other tasks that are considered to be cognitive and regulr« 

prob'««i solving. 

4.2.   Attention and liuMan Performance:    the work of Keele 

Keele's book on Attention and tkmw Performance (1973) presents a 

fraMfwor* and theory around which mch of the work of this project can 

be organlMd.   Keel« organizes the book «round the processing tasks of 

storage, retrieval and movement.   A central feature of this book Is the 
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theory of attention that Keele develops on the basis of his own work and 

mucii of the work conducted on this project. Both the storaie of Infoma- 

tlon and the operations made upon Information require attention accordlno 

to Keele's theory. But the retrieval of information from memory does not 

require attention. Amonq the advantaqes of &üch a system Is that the 
on 

selective mechanism of attention operates/Information what Is activated 

In memory rather than on sensory Information Uself. Sensory Information 

that Is meaningless, for example, will not contact information from memory 

and thus, will not furnish the selective system with anythlno to onerate 

upon. 

iCeele's theory relies upon 'lorton's loooqen model.    In this case the 

logogens, corresponding to cc-ncepts, are what are activated by sensory 

Inputs.    Those looogens which receive sufficient Input above a preset 

tnresnold are activated sufficiently to be retrieved In menory.    taisory 

Input goes to a set of looooens In parallel.    The bottleneck in performance 

of a given task does not cone about because of the number of lonoiens 

which happen to be activated.    Rather, It occurs as a result of the operations 

which are subsequently performed uoon those looooens uhich have been acti- 

vattd.   Operation« require attention, only one operation can   be applied 

•t • tine. 

Kttlt applies his theory to a wide variety of phenomena rannlno 

trm the Von Rtstorff effect thmigfi semantic nenory to social applica- 

tion» such as noise control.    Tie book provides not only a coherent view 

of Keele's own contributions to our project, but it tlso encompasses about 

a third of the research conducted under this oreject. 
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4.3. The Interfacinq of Systems: the work of Posner 

Posncr's work and emerqinq theoretical framework has been central 

to this project.    The many ways In which Posner's Ideas, naradlqms, 

methods and techniques have provided links to all the other Investl- 

oatorsand students on our project were detailed In the Final Technical 

Report for the first four years.    Even more so than Keele's book, 

Posner*s forthcomlnq book on "Memory and Thouqht" ornvldes a framework 

within which one can oraanlze much. If not all, of the various experi- 

ments on the project.    While Keele's book orqanized the material on 

human performance in its strict and nar'.iwer sense, Posner applies the 

same sorts of principles to the more complex and broader area of human 

Utcught and coqnitlon.    As a result he casts a broader net.    To Keele's 

coverage. Posner adds the work of additional investiqators such as 

Attneavu, Schacffer, Deller and their associates.   Together, Keele's 

and Posner's books provide a framework for inteqrattnq just about all the 

work on the project with the possible exception of Fanot's work and some 

of Beck's and Attneave's work. 

In 1964, Holt wrcte an article "Imaocry:    The return of the ostracized.1 

(/toerican Psychologist, 1964).    The return of the'bstraclzed" could equally 

be applied to the concept of "consciousness".    Much of Posner's efforts 

during the five-year project have contributed to the return of "conscious- 

ness" «s • viable tonic for exoerimental psychology.   What was once banished 

for being so elusive has now oained respectability because of the new "mental 

chrononetry' which enables us to operationally specify when a mental opera- 

tion coes or does not Involve conscious pmcesslnq.   Posner and Keele In 
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their paper on "Time and space as measures of mental operations" (1970) 

make an Important distinction for the problem of measuring mental operations. 

Operations may ••equire both time and "space". An operation requires "space" 

if it Interferes with the performance of other voluntary activities. 

WhCvher an operation requires space can be measured by occupying the central 

pucessor with a task that is known to require conscious attention. If 

the operation beinq studied interferes with the execution of the standard 

task (or, alternatively, is interfered with), then it can be said to require 

conscious attention. 

One of the most importtint paradigms for measuring and isolatinn 

mental operations is the form of mental chronometry introduced by Posner 

and Mitchell (19C7). This paradiqm requires subjects to natch given 

stimulus pairs as "same" or "different" according to specified criteria 

such as physical or name identity. This paradigm was developed and 

elaborated as one of the major tools, not only for Posner and his associates, 

out also for the other investigators on the project (such as Schaeffer on 

semantic memory). It was with this paradigm, for example, that Posner and 

his associates.demonsirated that physical and name codes for the same 

stimulus were 1 sol able subsystems and gave rise to codes with different 

properties. Moreover, they further denori»trated that the matchinn of 

physical forms and the abstract 1m if the names for these same forms were 

iXTital operations that were performed in parallel. 

Posner has provided us several inteqrative summaries of his work over 

the course of the project. An early and important intenration appeared 

In his chapter on "Abstraction and the process of reconnicion" (1970). 
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Here the work resulting from the matching paradigm was tied to his work 

with Kecle on the genesis and retention of abstract ideas. This bridge 

to pattern recognition also served as a bridge to some of Attneave's 

work and that of Hyman and his associates on pattern learning. Other 

important integrative papers are "Coordination of internal codes" (1972), 

"Attention demands of movements" (with Keele, 1969), "Skill learning" 

(with Keele, in press), "On the functions of consciousness" (with Klein, 

1972), "Traces, concepts, and conscious constructions" (with Warren, 1972), 

"Components of attention" (with Boise, 1971), and "On the selection of 

signals" (with ;<lein. Summers and Buqgie, 1973). 

The framework provided by the forthcoming book on Memory and Thought 

divides the study of cognition into two cateqories: statics and dynamics. 

The statics of cognition deals with how Information is represented in 

memory. Memory systems differ In their characteristics and in the codes 

they employ. The two major characteristics are long-term memory and acti- 

vated memory. Activated memory consists of both short-term memory (Immediate 

memory of stimulus Input or sensory analysis) and operational memory (items 

retrieved from long-term memory). It Is activated memory that provides 

the key to thinking. It Is In activated memory, with its limited capacity, 

that the right combination of information for solutions to problems will 

or will not occur. 

The memory codes are iconic, enactive, and symbolic. These codes 

usually develop In parallel and which is most salient depends upon a 

variety of contextuil, strategic, and other factors. 

The dynamics of cognition deal with the mental operations which are 

performed on these codes. Operations require time and they nay also 
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require space. When they require space, of course, they involve con- 

sciousness. The effectiveness of the problem solver may depend on such 

things as which operations he can automate (so as to bypass consciousness) 

and on developing effective ways to retrieve information from lonq-term 

storage in such a way that just that combination required will occur 

together in activated memory. 

Posner's most recent work studies the components of attention from 

both the behavioral and the physiological perspective. Using both his 

matching paradigm and his newer techniques which measure the evoked po- 

tential, Posner has demonstrated how alertness and selectivity, while 

both enhancing speed of reaction, are separate and independent processes. 

Alertness, for example, affects the speed of reaction to both same and 

different reactions alike; selectivity affects the reaction to only one 

of these components (usually "same"). Selectivity reduces errors as 

v/ell as facilitating speed of response to the primed target; alertness 

increases speed of reaction in general without reducing errors and may 

increase errors. This work suggests an organism that constructs models 

of the inpjt (expectation) to which it reacts with efficiency and minimal 

capacity. When the input does not match the interrial model, however, an 

orientation reaction occurs and organism devotes its limited capacity and 

conscious attention to the discrepancy. 

Here we have another potential bridge between Attneave and Posner. 

In Attneave's earlier work, he developed the notion of perceptual economics. 

The perceiver was attuned to strip redundancy from the input so as to 

attend to or cope with points of maximum information (deviation from ex- 

pectancy). This was a schema-with-correction notion. It is a notion which 
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now provides a bridge between Attneave, Reicher and others and Posner. 

4.4. Analog and digital: The work of Hyman 

One attribute on which coding systems seem to differ is that of 

analog versus digital. In the perceptual area, such as the psycho- 

physical models of Fagot and the spatial model of Attneave, the system 

into which stimulus input is coded or represented is characterized as a 

continuous medium or space. Even the language and the mathematics is 

that of continua and analysis. In the cognitive area, on the other 

hand, the system into which the stimulus input is coded is more often 

characterized as a discrete set of categories or nodes. The language 

and mathematics, when applied, is usually that of set theory, the algebra 

of classes and graph theory. We all agree that both continuous and dis- 

continuous systems characterize human perception and cognition. The 

problem has been how to coordinate Jiis knowledge into one model or 

theory. At the moment, most formal models seem to be exclusively analog 

or digital in nature. 

In oor project when we talk about "abstraction" and "generation" or 

when we talk about the "coordination of internal codes" we explicitly or 

implicitly refer to analog-to-digital and digital-to-analog transfonnations. 

One possible link between analog and digital codes is that analog codes 

seem to characterize more naturally that form of information processina 

that is done outside the central processor. Preprocessing of stiuulus 

information seems heavily analog in nature; execution of motor programs 

below the level of conscious control or awareness also seems analog in 

nature. Some versions of the logogen model and statistical decision theory 

may suggest clues as to how the analoq-digital interaction can be handled. 

■ . 
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The loqogen model implies an analoq-to-digital conversion in that 

stimulus input to a logogen adds up continuously until a c rtdin 

threshold point and then the logogen is set off in a discreto manner. 

Statistical decision making also implies the imposing of a discontinuity 

upon a continuous space or dimension. 

Hyman and his associates began a series of experiments on pattern 

classification with this analoq-to-digital relation in mind. We delibera- 

tely set out, in these experiments, to provide a bridge between the work 

and theories of Attneave and those of Posner. The experiments and con- 

cepts were based upon the earlier work of Attneave on "schema-with- 

correction" and the more recent work of Posner and Keele on the genesis 

and retention of abstract ideas. The stimulus patterns and the experi- 

mental paradigm was taken directly from the Posner and Keele studies. 

The stimulus patterns were dot patterns. Subjects are shown examples of 

these patterns and learn to classify them into two categories. Once they 

can correctly classify the exemplars into the appropriate cateqories they 

are then tested on a wide variety of patterns, many of them new, to see 

how they will c1assify patterns not previously encountored. Our experi- 

ments differed from those of Posner and Keele in two ways. We used only 

two categories. And, more importantly, our patterns did not differ from 

each other in random ways, but rather in systematic ways along two 

dimensions—height and width. 

Our patterns could be seen as being dram  from the same continuous 

Euclidean space with dimensions of height and width. In fact, our 

multidimensional scaling of similarity judgments made by a panel of judges. 
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confirmed our belief that subjects would respond to these patterns as if 

they were drawn from a continuum of patterns that vary in two dimensions 

that correspond to the physical dimensions of height and width. Our 

requirement that subjects learn to classify patterns within this apace 

rs belonging either to one or another of two categories in effect requires 

the subject to impose a digital code upon an analog system. 

We were concerned with three possible models of how subjects could 

accomplish this task. One model, the Exemplar Model, says the subject 

stores a unique description of each exemplar along with the associative 

bond corresponding to name of the category to which it belongs. In this 

model, the subject recognizes a new pattern by comparing it, either serially 

or in parallel, with all of the stored exemplars. If, on the average, 

the test pattern is closer to the exemplars representinn category A, 

he classifies it as an A; otherwise as a B. 

The second model, the Prototype Model, is based on the findings of 

Posner and Keele, This model says that, during learnino or later, the 

subject will construct a composite figure or surrogate pattern (the proto- 

type) based upon the central tendency of all exemplars for that category. 

In this case, when presented with a test pattern, the subject need retrieve 

and compare it to the surrogate of each category. Such a strategy could 

achieve considerable economy, especially if there were many exemplars and 

if comparisons were done serially. 

The third model, the Rule Model, sees the subject abstracting a rule 

for classifying the patterns based upon the dimensions on which they vary. 

He might learn during acquisition or Uie test phase that all exemplars of 

A are taller than they are wide. In this case, he need not retrieve either 
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stored exemplars or prototypes when confronted with a test pattern. 

Instead, he need only determine if the pattern Is taller than it Is wide; 

if yes, then he classifies it as an A; if no, he classifies it as a B. 

Our original expectations were that subjects, in fact, use strategies 

consistent with all three models, but each model is more appropriate at 

different stages of mastering the pattern task. At the earliest stage of 

learning, especially when first presented with an exemplar, we felt that 

the subject would have to rely on a process implied by the Exemplar 

Model. At a somewhat later stage, especially when there were several 

exemplars, we felt that the Prototype Model would become appropriate. 

And, finally, especially during the testing phase in which a large variety 

of patterns would emphasize the dimensions of variation, the Pule Model 

might become dominant. 

As can be expected, the Exemplar Model and the Prototype Model are 

quite difficult to distinguish. Our results suggest that subjects perform 

according to one or the other of these models, but no transitions within 

a subject take place. More clearly, our subjects rarely, if ever, perfom 

according to the Rule Model. This was so even when we told the subjects 

the rule in advance. 

We are currently reanalyzing the data accordinq to a model more in 

line with statistical decision theory and Thur^onian models of classifi- 

cation. It is cl°ar from both our scaling and pattern recognition data 

that subjects perceived our patterns as differing fron one another alonq 

a single dimension within a Euclidean space. The "A's" tend to be skinny 

(taller than wide) and the"B's"tend to be squat (broader than tall). 

A qualitative picture of their behavior would be something like this. 

A test pattern is located on this dimension. If it is near the border 
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between cateqory A and cateqory B, the subject will be Inconsistent In 

how he classifies the pattern and he will take a lonn time to classify 

it. If the test pattern is not near tie border, he will consistently 

classify as an A or a B depending upon its direction from the border. 

His speed of classification, however will depend uoon how far the test 

pattern is from the border. If it is moderately far from the border, 

he will be reasonably fast and accurate. But if it is very far from 

the border, his speed of classification will benin to slow down aqain. 

It is this last fact that makes the Rule Model inapplicable. 

What is suggested is a model of this sort. The subject codes 

the test pattern simultaneously in two ways. He codes it in terms of 

where it is located on a continuum (analog coding) and he c^: it in 

terms of how close it is to an idealized member of a given class (the 

prototype). The prototype is a digital code In the sense that it is 

a discrete region of the space. The classification is digital as well, 

since it represents a partition of this space. 

This work will probably be completed within the next six months. 

4.5. Other Inputs: Fagot. Beck, Haller, Hintzman, Peicher, Schaeffer, 

Uickelgren. 

The Final Technical Report for the first four years adequately covers 

the contributions of the rcnainino investigators as well as the visiting 

scholars. These investioators used whatever time they devoted to the 

present project durino its fifth year to finish and write UP wo^k already 

reported in the precedinn report. Some new work was initiated by 

Dr. Jeannette Silveira as followup on her dissertation on incubation in 



problen solvinq.    She conflmed some of the results of that dissertation, 

but failed to come up with any new flndlnqs In a series of experiments 

to see how different methods of Instruction would facilitate later 

problen solvinq. 

Reicher and Mynan Initiated some preliminary experiments on readinq 

and comprehension.    These provided the basis for a new research proposal 

to apply findings from the present project to the study of how subjects 

comprehend instructional materials.    Charles Snyder completed his doctoral 

dissertation on individual differences in inaqery.    inyder conducted four 

experiments in which he related the vividness and control lability aspects 

of imaqery ability to performance in a variety of tasks, includinq sketchinn, 

problem solvinq, spatial relations, same-different matchinn, and detection, 

naminq and classification of letters.    Controllability of imanery was 

siQnificantly correlated with sketch quality, problem solution time, 

scores on a test of space relations, several aspects of letter detection, 

same-different matchinq times, and rate ofmental rotation'  in matchino 

and classification tasks.    Vividness of Imaoery was related to sketch 

quality and to reproduction measures in qeneral. 

Carol Conrad also completed her doctoral dissertation durinq the 

fifth year.    She used the procedure that Warren developed durinq his 

dissertation to determine if abstraction continues beyond the point neces- 

sary to perform certain tasks.    In Conrad's case, she wanted to see if, 

when words are interpreted in the context of a sentence,the alternative 

meanings not Implied by the context are also looked up.    She was able to 

demonstrate that, in fact, there does seen to be a separate lexical lookup 



stage that preudes the dlswblguitlon of a word when U occurs In • 

sentence     For exannle* when subjects ere confronted with the 

sentence. "The satlor: salted Into the port", they annarently retrieve 

the meanInn of port that refers to "wine" as well as that which refers 

to the approrrlate "teanlnq of "harbor". 

S.O.    Tne Automated Laboratory 

A full description c/f the development and current status of our 

Automated Laboratory was provided In tht Final Technical Report for the 

first four years.    In that description we mentioned plans for developlnq 

a higher level language called Experlr-ont Writer.    Since then, we have 

perfected and Inplenented this lannuage sa that it Is now being used on 

a routine basis.   Graduate students and experimenters who have never 

learned Fortran or computer programing can now be taunht within a 

matter of hours how to use our Automated Laboratory to set up and run 

a variety of experiments. 

'■'t also nave finally cleared all hurdles for renovating the base- 

ment of Straub Hall tc serve as the new site for the Automated Laboratnry. 

Uy moving Into this new location, we overcome the few remalnlnn hurdles 

towards maklnq the laboratory a facility that can be used simultaneously 

and effectively by all the experimental psychologists who have novern- 

mental contracts. 

6.0.    Extensions and Ramifications 

The uajor focus of the five-year oroject on Codlnn Systems In 

Perception and Cognition was on gaining maximal ocnerallty of our flndlnos 

across all the areas of experimental psycholooy from sensory psychonhyslcs 

through semantic memory.    For the most part, we used stimulus Inputs 
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that Mtrt relatively ntanlnoltss and confronted our tubttctt with tMkt 

that rvqulrtd th«i to focus unon the "mtdim" rather than the "nettane*. 

riot only were our stimulus Inputs semantlcally neanlnoless. thev wer« 

eaotlonally neutral as weVl. 

Such constraints wn deliberate.   They served the purprse of 

•nabllng us to 1 sei a to subsystem of human process 1 no that cut .icross a 

wide variety of Ulkl.   And they provided us with a basis for what wc 

hope Is an Inteqrated picture of the human as a ocneral nrocessor of 

Informatljn. 

Uut. by the sane token, these constraints Unit our qenerallzabl- 

11ty In the sense that we have still to demonstrate that the sane processes 

and codes apply when we place the human In naturalistic settlmiwhere the 

Information he must cope with Is rich In semantic slantflcance and 

emotional coloring. 

Actually, even before the end of this project, some of the work was 

moving towards more realistic stimulus Inputs and real-life tasks.   The 

work of Schaeffer and Conrad on senantlc memory Is one example.    Mynan 

and Relcher's preliminary expeHnents on readlnn and comprehension Is 

another.    Still other cases would be nailer and Relcher's study of high 

skilled performance such as sloht-readlno In musicians; ^chwank's study 

of the Oregon electoral ballot; and Sllvelra's dissertation on Incubation 

In problem solving. 

Currently, nany of tite Investigators on the nroject are engaged In, 

or oaklng plans for, research that will help to extend and annly our 

findings to social anc* practical problems.    Keele has been worklno on 
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wiys to onpto/ cur ffndtnos In coplno with environnental problem «uch 

is noUt, pollutton. crowdlnq and o-cr-population.    In our renovaUd 

faculty at Straub Hall, m havt included an environmental roon which 

will Ur used to study the effects of noise and pollution upon h(*ian 

Infonutlon process 1 no. 

Ue have already nentloned how Potner hat extended the range of 

applicability by applying our findings to the problem of human thinking 

and problem solving.   Ue have alto nentloned the extension to phytlologl- 

cal Indlctt at wall at our behavioral Indlctt In our study of attention. 

Potner's work on attention and alertness has provided one way In which 

«motional and arousal componentt are naturally entering Into what had 

up to now been the ttudy of "cold cognition".    Indeed, because of our 

Interest In bringing emotional aspects of coding Into the picture* we 

have organized a seminar with our social ptychologlcal colleaguet on 

"hot cognition".   Me hi>ve alto been utlng emotionally toned words tn 

study tlie coding and retrieval aspects of the emotional affect as well at 

the cognitive content of ttlnull. 

Along with thlt» MyMn hat completed a terlet rf ttudlet on aesthetic 

preference as another aspect of pattern recognition and retrieval. 

The area of semantic remory is being expanded 'n a nelnr project 

to apply our findings to a very practical problem—tiat nf cnnprehendlnn 

instructional material.   Hynan, Reicher, Scheeler and iMckelgren have 

Joined together to ttudy thft problem.   We expect help from the other 

Investlgalort In the project who are alto anxious to see how our findings 

can be extended to the worlds of reading, education, and related mattert. 



Ut Mvt seen outer postlblt appHcitlonf of our work btloq de- 

vtloped.   A doctoral dissertation by Keren Oolse used our eiwerotus 

and Mtchlnq prv)cedures to compare braln-daMoed patients with nomaU. 

Tbe results are ^roalslng In enabllnn us to pinpoint the nature of the 

deficit In torn» of Isolable subsystem that we have been studyinn. 

7.0.   AftPA Articles Cross Referenced by Key Words (prepared by Jacelyn Weddell). 

The following Key Mord List Is Intended only as a oulde« not as a 

coaplett nsung or ui relevant term.   Contents of articles, as well as 

titles, were studied to conplete the litt.   A nurter of term v^ilch wou^d 

be cornon to a great nirfcer of articles In the bibliography have been deleted. 

Most efficient use of the list can be accormllshed jy noting the articles 

under a ni*d>er of related te^m and referrinn to those whlcn are listed 

»or« than once. 
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Warren, 1970,1972 
Well, 1969,1971 

CATEGORY FORMATION 

Posner, 1969(a) 
Schaeffer & Wallace, 1968,1969 

CENTRAL PROCESSOR 

Posner & Boles, 1971 
Posner & Keele, In press 1972 

CHANNELS 

Lewis. 1970(a) 
Warren. 19i8 

CHESS MASTERS' CODES 

Reicher. Haller & Altken. Submitted 

CHOICE REACTION TIME 

Umllta, Frost & Hyman.1972 

CLASSIFICATION 

Boles. 1971 
Well. 1965.1971 

CLOSED LOOP 

Posner & Keele, In press 

CLUSTERING 

Frosty N. 1970,1971(a),1971(b) 
In press 
Hlntzman, Block A Inskeep, In press 

CODES ACOUSTIC 

Posner, 1972(c) 
Posner & Taylor, 1969 
Reicher, Llqon, & Conrad, 1969 

CODES. AUDITORY 

Posner. 1970(a), 1972(c) 
Posner, Lewis & Conrad, 1972 
Warren, 1968 

CODES. CHESS MASTERS' 

Reicher. Haller & Altken. Submitted 

CODES. COLOR 

Beller. 1970(b) 
Conrad. 1972(b) 
Warren, 1970.1972 
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COD£S. COORDINATION OF 

Posner, 1972(c) 

CQüES. KINESTHETIC 

Keele, 1968 
Posner, 1972(c) 
Posner & Keele, 1969, In press 

Posner, 1970(a).1972(c) 
Posner,» Boles, 1971 
Posner & Taylor, 1969 
Posner & Warren, 1972 

CODES, RESPONSE 

Wallace, 1971 

CODES, SEMANTIC 

Conrad, 1971,1972(a),1972(b) 
Frost, N.,1971(b),In press 
Schaeffer & Wallace, 1969,1970 

CODES. SHAPE 

Attneave & Frost, 1969 

CODES. SINGLE vs MULTIPLE 

Posner. 1972(c) 

CODES. SPATIAL 

Attneave. 1969 
Attneave & Frost, 1969 
Frost, N., 1971(b),In press 
Laabs, 1971 
Posner & Keele, In press 
Posner & Warren, 1972 
Snyder, 1972(a) 
Wallace, 1970, 1971 

CODES. SYMBOLIC 

Beller. 1970(b) 
Schaeffer & Wallace, 1968 

CODES. TRANSLATION OF 

Posner, 1972(c) 
HIntzman.Block & Inskeep. In press Posner, Lewis & Conrad. 1972 

Rogers, 1972 

CODES. VISUAL 
Attneave. 1969 
Beck A Ambler, 1972 
Boles. 1969,1971 
Bugqle, 1970 
Conrad, 1972(b) 
Frost, N., 1970,1971(a),1971(b), 

In press 

CODES. MULTIPLE 

Conrad. 1972(D) 
Posner. 1972(c) 
Posner & Taylor, 1969 
Warren. 1970, 1972 

CODES. NAME 

Beller. 1970(b),1971 
Boies, 1969,1971 
Buggle, 1970 
Frost, N. 1970,1971(a),1971(b) 

In press 
Posner, 1970(a),1970(b) 
Posner & Boles, 1971 
Posner, Boies, Eichelman, 
Ä Taylor, 1969 
Posner, Lewis & Conrad, 1972 
Posner & Taylor, 1969 
Posner & Warren, 1972 
Snyder, 1972(b) 
Turnbull, 1971 
Warren, 1970,1972 

CODES, PARTIAL 

Beller, 1971 

CODES. PERCEPTUAL 

Attneave & Frost. 1969 
Hintzman.Bloc 
Johnson, 1968 

CODES. PHONETIC 

Wickelgren. In press (b) 

CODES. PHYSICAL 

Beller, 1971 
Boies, 1969,1971 
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Posner, 1970(a),1970(b),1972(c) COMPATIBILITY. S-R 
Posner, Boies, Eichelman     ~    " 
Ä Taylor, 1969 
Posner & Keele, 1969 
Posner, Lewis & Conrad, 1972 
Posner & Taylor, 1969 
Posner & Warren, 1972 
Rogers, 1972 
Snyder, 1970 
Tumbull, 1971 
Warren» 1968 

CODING, CONTEXT SENSITIVE 

Wickeigren, In press (a) 

CODING, EFFICIENT 

Posner & Keele, 1972 
Umilta, Snyder & Snyder, 1972 
Wallace, 1970, 1971 
Well, 1969,1971 

COMPETITION, S-R 

Umilta, Snyder & Snyder, 1972 

COMPLEXITY 

Johnson, 1968 

COMPREHENSION 

Conrad, 1972(b) 
Posner, 1969(a) Conrad, 1972(a) 

Reicher, Haller & Aitken, Submitted 
COMPUTER EQUIPMENT 

COOING PROCESSES 

Atwood, 1969,1971 

CODING SYSTEMS 

Conrad, 1972(b) 
Schacffe. Ö. Wallace, 1968 

COGNITION 

Conrad, 1972(a) 
Posner, 1971(a),1972(D),1972(c)  wickeigren^ In Press (a),(b) 

Lewis, Boies & Osgood, 1971 

CONCEPT IDENTIFICATION 

Posner, 1969(a) 
Schaeffer & Wallace, 1968 

CONCEPTS 

Posne-, & Warren, 1972 
Reicher, Ha11er & Aitken, submitted 
Schaeffer & Wallace, 1968, 1970(a) 

COLOR CODES 

Bfeller, 1970(b) 
Conrad, 1972(b) 
Warren, 1970,1972 

COMPARISON 

Posner, 1970(a) 
Por-ner & Keele, 1972 
Schaeffer & Wallace. 1970(a) 

COMPATIBILITY. SPATIAL 

Attneave & Frost. 1969 
Posner & Keele. In press 

CONDENSATION 

Keele. 1970 

CONFIDENCE RATING 

Hintzman. In press 

CONFUSIBILITY 

Rogers, 1972 
Snyder, 1972(a) 

CONJOINT MEASUREMENT 

Adams, Fagot & Robinson, 1972 

. 



38. 

CONJUNCTION 

Schaeffer & Wallace. 1968 

CONSOLIDATION 

Adams, Submitted 
Wickelgren & Berian, 1971 

CONSTANCY 

Attneave, 1971 
Frost. R.f 1971 
Olson, 1970(b) 

CONSTANT BRIGHTNESS 

Fagoti Stewart. 1969(a),1970(a) 

CONTEXT 

CUES, MOTOR 

Laabs, 1971 
Posner, 1969(b) 

CUES. MULTIPLE 

Laabs, 1971 

CUES. SENSORY 

Snyder, 1972(b) 

CUES TO FORGET 

Block, 1970 

DATA EQUIVALENCE 

Conrad, 1972(b) 
Hintzman, Block & Summers. Submitted 

DECAY 
CONTEXT-SENSITIVE CODING H£H1 

Wickelgren. >n  press (a) 

CONTEXTUAL CUES 

Hintzman.Block & Summers, Submitted 

CONTROLLABILITY 

Adams, Submitted 
Adams, Fanot & Robinson, 1970 

Posner, 1970(a) 
Warren, 1968 
Wickelqren & Berian. 1971 

Snyder. 1972(a) 

CONVERGENCE 

Frost. R., Submitted 

CREATIVITY 

Silveira, 1971 

CROSS-MODALITY 

Attneave, 1969 

CUES. CONTEXTUAL 

Hintzman. Block & Summers. Submitted 

DECISION UNIT 

Schaeffer & Wallace. 1970(a) 

DECISIONS. SKILLED PERFORMANCE 

Posner & Keele. 1969 

DECISIONS. TIME 

Keele. 1970 

DELAY 

Beck & Ambler. 1972 
Boies. 1969 
Posner, 1970(a) 
Posner & Keele, 1970 
Wickelgren & Norman, 1971 
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DEPTH PERCEPTION 

Attneave, 1971 
Olson, 1970(a) 

DICHOTIC LISTENING 

Lewis, 1970(a),1970(6) 

DIFFERENCE 

Beck & Ambler, 1972 
Eichelman, 1970(a) 
Schaeffer & Wallace, 1968  • 

DIFFERENCE JUDGMENTS 

Fagot & Stewart, 1969(b) 

DIFFERENTIATION 

Block, 1970,1971 

DIMENSIONS 

Schaeffer & Wallace, 1968,1969 
Snyder, 1972(b) 
Warren, 1970,1972 
Well, 1969,1971 

DIRECTIONAL UNCERTAINTY 

Ells, 1969 

DISCRIMINABILITY 

Beck & Ambler, 1972 
Eichelman, 1970(a) 
Schaeffer & Wallece, 1968 
Well, 1969,1971 

DISCRIMINATION,LIST 

Hintzman, Block & Summers, 
Submitted 
Hintzman & Waters, 1969,1970 

DISTRACTION 

Schwank, In preparation 

DUAL TRACE THEORY 

Wickelqren & Berian, 1971 

DURATION JUDGMENTS 

Hintzman, 1970 

EEG 

Posner & Keele, In press 

EFFICIENT CODING 

Conrad, 1972(a) 
Reicher, Ha11 er Ä Aitken, 
Submitted 

ELECTION BALLOTS 

Schwank, 1971 

ELEMENT 

Schaeffer & Wallace, 1970(a) 

ENCODING 

Frost, N., 1971(b),In press 
Posner \ Boies, 1971 
Posner » Klein, 1972 
Posner 4 Warren, 1972 
Warren, 1970,1972 

ENCODING, LIMITS OF 

Beller, 1970(b) 

EOUIVALENCE 

DISTANCE 

Laabs, 1971 

Schaeffer & Wallace, 1968 

ERASURE 

Block, 1970,1971 



40. 

EXHAUSTIVE COMPUTATION HYPOTHESIS 

Conrad, 1972(b) 

EXPOSURE DURATION, EFFECTS OF 

Hintzman, 1970 
Posner & Kltin, 1972 

EXTENSIVE MEASUREMENT 

Adams. Fagot & Robinson, 1970 

FACILITATION 

Wallace, 1970,1971 

FAMILIARITY 

Attneave. 1971 
Eichelman, 1970(b) 
Posner. 1970(a) 
Posner, Lewis & Conrad, 1972 
Snyder. 1970 

FEATURE ANALYSIS 

Eichelman. 1970(a) 

FEATURE EXTRACTION 

Buggie. 1970 

FEEDBACK 

Posner. 1970(a) 
Well. 1969.1971 

FITTS' LAW 

Keele. 1968 
Posner & Keele. 1959. In press 

FOREPERIOD 

Posner & Kee'.p. In nress 

FORGETTING 

Block. 1970,1971 
Hughes. 1970 
Posner & Keele, 1969, In press 
Wickelqren ä Norman, 1971 

FRACTIONATION 

Kleinknecht, 1971 

FREE RECALL 

Frost, N., 1970,1971(a),1971(b), 
In press 

Hintzman, In nress 
Hintzman & Block, Submitted 
Hintzman, Block Ä Inskeep, 

In press 
Hintzman, Block & Summers. 

Submitted 
Hintzman, Carre, et.aK, In press 
Huqhes, 1970 

Ells, 1969 
Keele. 1968 
Posner & Keele, 1969, In press 
Stewart, 1969 

FIGURE-GROUND REVERSAL 

Attneave. 1971 

FIGURAL UNITY 

Atwood. 1969.1971 

FILTER 

Beller. 1570(b) 
Lewis. 1970(a).1970(b) 

FREQUENCY. JUDGMENT OF 

Attneave, In press 
Hintzman. 1970 
Hintzman & Block. 1970,1971 

FUNCTIONS. HALF-JUDGMENT 

Fanot & Stewart, 1969(a) 

FUNDAMENTAL MEASUREMENT 

Adams, Submitted 
Adams, Fagot & Robinson, 1970 
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GATINfi 

Posner, 1970(a) 
Well,    1969,1971 

GENERALIZATION 

Buggle.  1970 

GENERATION 

Boies, 1969.1971 
Posner, 1970(a),1972(c) 
Posner, Lewis A Conrad, 1972 
Rogers, 1972 

GIBSON FIGURES 

Posner, 1970(a) 

GRAMMAR 

Huqhes, 1970 

GROUPING 

Beck & Anbler, 1972 
Frost, N., 1971(b).In press 
Olson, 1970(b) 

HALF-JUDGMENT FUNCTIONS 

Faoot & Stewart, 1909(a) 

HEMISPHERIC EFFECTS 

Posner, Lewis & Conrad, 1972 
Utnilta, Frost & Hynen. 1972 

HICK-HYMAN LAW 

Hyman & Umilta, 1969 
Posner & Keele. 1969 

HIERARCHY 

ICONIC BUFFER 

Attneave & Frost. 1969 
Beck A Ambler. 1972 
Posner. 1970(a) 
Posner A Boies. 1971 
Posner K  Klein, 1972 
Posner & Warren, 1972 

IMAGERY 

Attneave, 1969 
Atwood, 1969,1971 
Buqqie, 1970 
Frost, N., 1971(b), In press 
Posner, 1972(c) 
Snvder, ♦972(a) 

IMAGERY, TESTS OF 

Sr.vder, 1972(a) 

INCUBATION 

Silve<ra, 1971 

INDIVIDUAL DIFFFPFNCF^ 

Snyder, 1972(a) 

INFERENCE 

Conrad, 1971,1972(a) 
Posner & Warren, 1972 
Schaeffer & Wallace, 1970(a) 

Reicher, Haller A Aitken. 
Submitted 

INFORMATION HYPOTHESIS 

Hyman & Umilta. 1969 

INSIGHT 

Silveira. 1971 

INSTRUCTIONS. EFFECTS OF 

Block. 1971 
Buqqie, 1970 
Frost, N., 1971(b), In nress 



42. 

INTENSITY 

Faqot ft Sttwart, 1969(a) 
KhHnkntcht, 1971 

1NTERVAI «AS U RE MEjfT S 

Adams. Faoot ft Robinson, 1970 

INTERVAL SCALING 

Atwood, 1969.1971 
Conrad. 1972(b) 
Hlntman, Carrt et.a 1.,In pr>**[»«VARIANCE 
Hughas. 1970    
Keele, 1972 
Laabs. 1971 
Lawls, 1970(a).1970(b) 
Posoar, 1972(c) 
Posnar ft Bolas. 1971 
Posnar. Bolts. ElchaliMn ft 
Taylor, 1969 

Posnar ft Koala. 1969, In nrass 
Posnar ft Klein, 1972 
Posnar, Lewis ft Conrad, 1972 
Reicher, Lloon A Conrad, 1969 
Schaeffer ft Wallace, 1970(b) 
Wallace, 1970,1971 
Warren, 1970,197? 
Well. 1969.1971 

Faoot, Stewart ft Kleinknecht, 
Submltte'l 

Attneave, 1969 
Attneave ft Olson, 1971 
Frost, R.. 1971 

IRRELEVANT INFORMATION 

Atwood, 1969,1971 
Del 1 er, 197'»(b) 
Keele, 1972 
Well. 1969.1971 

ISOLABLE SUBSISTED 

INTERFERENCE. INTERLIST 

Hlntxnan. Block ft SjRmers. 
Submitted 

Reicher, Lloon ft Conrad. 1969 

INTERMEMISPHLRIC EFFECTS_ 

Posnar, Lewis ft Conrad. 1972 
l*«»11 ta. Frost ft Hyman. 1972 

INTERRUPTION 

Sllvelra. 1971 

INTERSTIMULUS INTERVAKISI) 

Johnson. 1968 

INTERVAL JUDGMENTS 

Faqot ft Stewart. 1969(b) 
Faoot.Stewart ft Kleinknecht. 

Submitted 

Conrad. 1072(h1 
Posnar. 1972(c) 
Posnar, Lewis A Conrad. 1972 

^fmNT^ARSOlUTE 

Stewart, 1969 

JUDGMENTS. BRIGHTNESS 

Faoot ft Stewart. 1919(a).1%9(b). 
1970(a) 

Faoot. Stewart ! Kltlnknecht. 
Submitted 

Kleinknecht. 1971 
Murdoff. 1971 

JUDGMENTS, OIFFERENCE_ 

Faoot ft Stewart, 1970(a) 

JUDGMENTS. DURATION 

Hlntznan. 19*0 

JUDGMENTS. FREfHIFNCY 

Hlntzman. 1970. In press 
IHntzman A Block. 1970.1971 



43. 

JUDGMLNTS. INTERVAL 

Ftoot I SttM«rt. t969(b) 
Fagot. StM«rt & Kl«1nkn«cht. 

Subiil tied 

JUOCICNTS. LIST HEHKRSMIP 

HlntXMn & Block, Sutaltted 
Hlntntn, Block A Sunmrt, 

Sutwltttd 

Taylor. 1968.1969(a),1969(b) 

JltOGHEWTS, SIMILARin 

Schafffor & Wallace. 1969 

JUDGXWTS, SIAWT 

Attnoavo I Frost, 1969 

ICIIIESTHETIC COOCS 
JUOGKNTS, MAGNITUDE 
  »He. 1968 

Faqot, ft Sttwart 1969(a), 1969(h) Posntr,1972(c) 
1970(a) Posnor ft Keolo, 1969, In prtss 

Fagot, Stewart ft Klolnknocht. 
SubMltttd 

JUDG»€NTS, PATTEW 

Posntr, 1970(a) 

JUDGHENTS, POSITION 

Mintman, Block ft Sumwrs, 
Submitted 

JUDGfCffTS, RATIO 

Fagot ft Stewart, 1969(b) 
Fagot, Stewart ft Kleinknecht, 
Subnltttd 
Kleinknecht. 1971 

JUDGMENTS, RECENCY 

Hlntzman ft Block, Submitted 

JUDGMENTS, SAME-DIFFERENT 

KTNESTHETIC CONTROL 

KMle, 1968 
»otntr, 1969(b) 

KINESTHETIC INFORMATION 

Attneave, 1969 
Keele, 1968 
Laahs, 1971 
Po$ner ft Keele, In press 

KINESTHETIC MEMORY 

Kttlo, 1968 
Keele ft Ells, In nress 
Laabs, 197'i 
Posner ft Keele, 1969 

LANGUAGE 

Boles. 1969,1971 
tlchelman. 1968,1970(a) 
Johnson, 1968 
Posner, 1970(a),1970(b) 
Posner, Lewis ft Conrad, 1972 
Rogers, 1972 
Schaeffer ft Wallace, 1968,1970(a), 
1970(b) 

Cmrad, 1972(h) 
Poiner, 1972(b) 
Posnor, Lewis ft Conrad, 1972 

LEARNING, ATTRIBUTE 

Schaeffer ft Wallace, 1968 



44. 

imBLi ifiimni'i 
Mtntinan & Block.   SubnUled 

LCARHING. RULE 

Sch«tfftr I NillMti 1968 

LEARNING.  TRANSFER Of 

SchMfftr ft Wallte«. 1968 

LEHER flATCHlNC 

Roles. 1969.1971 
Puggl«, 1970 
ElchelMn. 1968.1970(b).1970(c) 
Potntr. 1970(t),1970(b) 
Posner ft Boles. 1971 
Posner ft Klein. 1972 
Posner ft Uarren. 1972 
Tumbull. 1971 

LEXICON 

vonrad. 1972(b) 
Uickelqren. In press (a) 

LIMITATIONS 

Posner ft Keele. In oress 
Posner ft Klein, 1972 

LINGUISTICS 

Conrad. 1971. 1972(a).1972(b) 
Hughes. 1970 
Schaeffer ft Wallace. 1968. 196Q. 
1970(a).1970(b) 

LIST DISCRIMINATION 

Mlntzman. Block ft Sumwrs 
Submitted 

Hlntman ft Waters. 1969.1970 

Lewis. 1970(a).1970(b) 

LOCI. »€TH0D Of 

AtMOOd. 1969.1971 

LOCATIONS 

Attneave. 1969 
Attneave • Olson. 1971 
Laabs. 1971 
Posner ft Keele. In press 

LOGOGM MODEL 

Schaeffer ft Wallace. 1970(a) 

LOGOGENS 

Lewis. 1970(a) 
Posner. 1972(c) 
Posner ft Warren. 1972 
Warren. 1970.1972 

LONG TERM MEMORY   (LTM) 

Belfter. 1971 
Boles. 1971 
Conrad. 1971.1977(a).1972(b) 
Hlntznan. 1971,1972 
Hlntzman ft Block, 1970.1971. 
Sutoltted 

HlntZMn, Block ft Inskeep. In 
press 

Hlntznan. Block A Sunwers. 
Submitted 

Hlntznan ft Haters, 1969,1970 
Keele, 1969,1972 
Posner, 1970(a) 
Posner, Boles, Elchelman, 

ft Taylor, 1969 
Posner ft Keele, 1970 
Posner ft Harren, 1972 
Schaeffer ft Wallace, 1968,1969,1970(a) 
Wlckeloren ft Oerlan, 1971 

LIST MEMBERSHIP. JUDGMENT*; »F ki™? 

Hlntzman ft Block. Submitted 
Hlntzman. Block ft Summers. 

Submitted 

LUMINANCE 

Faoot ft Stewart. 1969(a),1970(a) 

LISTENING, DICHOTIC 
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'UCWITUOC. JUOGHENTS OF 

Fanot S Stewart.  1969 (b) 
1970(<)(1970(b) 

taqot. Stewart A KUInknccht, 
Sutml tttd 

HAP SEARCH INOCX (HSI) 

Beller. 1970(b) 

HASK 

Beck I ANbler.1972 

HASTER 

Reicher, Haller A Altken, 
SubMltted 

HUTCHING 

rannt. Stewert A KIHnknecht, Suhnltted 

HEDIA 

Attneave A Olson, 1971 

^HORY COOES 

Conrad, 1971,1972(a) 
Frost, N., 1971(b), In nress 
Hlntzman, Block t,  Suwners, Submitted 
Posner, 1972(c) 
Posner K  Keele 1464 
Schaeffer A Wallace, 1970(a),1970(h) 

MEMORY, KIWESTHniC 

Keele. 1968 
Keele A Ells, In nress 
Laabs, 1971 
Posner & Keele. 1969, In nress 

Beller 1970(a),1970(b),1971  MEMORY, LONG TEP*« (LTM) 
Boles. 1969,1971 
iiugqie. 1970 
Elchelman, 1968.1970(b),1970(c) 
Murdoff, 1971 
Posner, 1970(a),1970(b),1972(';) 
Posner 4 8o.es, 1971 
Posner A Klein, 1972 
Posner A Taylor, 1969 
Posner A Harren 1972 
Snyder, 1972(a; 
Taylor, 1969(b) 
Tumbell, 1971 

MEANING 

Beller, 1971 
Boles, 1971 
Conrad, 1971, 1972(a),1972(b) 
Hlntwan, 1970, 1972 
Hlntznan A Block, 1970, 1971, 

SuNnltted 
HlnUmn, Block A Inskeep 

In press 
Hlntznan, Block A <Ujiiiners. Submitted 
Hintman A Waters, 1969, 1970 
Keele, 1969, 1972 
Posner, 1970(a) 
Posner, Boles,B1chelman, A Tavlor, 

1969 
Posner A Keele, 1970 
Posner A Warren, 1972 

Conrad. 1972(b) 
Posner, Lewis A Conrad, 1972 r   „  . ,,,    ,rtrr ,.. ,-. 
Schaeffer & Wallace, 1969,1970(a) Shfeffer * "f11««« 968.1969,1970(8) 

I97n(b) Wickelaren % Berlan, 1471 

rfMNINGFULNESS 

Reicher, 1969 

rCASUREMENT 

MEMORY, LONG TERM VISOflL 

Frost, N., 1971(b), In nress 

MEMORY ORGANIZATION 

A-taw.. Fanot A Robinson, 1970 .   . .._ .___, . .„-,. t 
Faqot ft Stewart, 1969(a),1969(b), ^^'J97 • ^^ •197^^ 

1970(a),1970(b) Fn)St' N" 1971(b), in press 
^ ^  n ' Schaeffer A Wallace, 1969,1970(a) 
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NEMORY RETRIEVAL 'CNSTRUAL CYCLE 

Schwank. In prewratlon Atwood. 1969, 1971 
Conrid. 1971. 1972(i). 1972(b) 

M^1, "•; J?7,(b)'  ,n prt"     •W*" PRINCIPLE HlntniMn & Block, Sutaltted 
Hin' 
KM 
Po$n«r. 
Posntr I T«vlor, 1969 
Posner & Warren,1972 
ScJjJ«^ « Wallace. 1969, 

1970(a), 1970(b) 
Wlckelqren & berlan. 1971 

«numan & Block, Submitted       -■ rW.^1J35& 
Inunian, Block ft Sinners, Submitted 
Mit, 1919, 1970, 1972 *lli«eavt, 1971 
«ner, 1970(a),1972(c) Attneave ft Frost, 1969 

HEMORY. SEMANTIC 

Conrad. 1971, 1972(a),1972(b) 
Frost, N., 1971(b). In oress 
Hughes, 1970 
L«w1s, 1970(a).1970(bJ 
Schatfftr ft Wallace. 1970(a) 

yENOWIC SYSTEM 

Atwood. 1969.1971 

MOQALITY EFFECTS 

MEHQRY, SHORT TERM (STM) 

B«ner, 1971 
Block, 1970.19/1 
Huqhes. 1970 
Johnson, 1968 
Laabs. 1971 
Rtlcher, Llqon ft Co.ir*!d, 

1969 
Stewart. 1969 
Taylor. 1968.1969(a) 
Warren. 1968 
Wlckelqren ft Berlan. 1971 
Wlckelqren ft Norman. 1971 

MEMORY TRACES 

Posner ft Marren. 1972 
Wlckelqren ft Berlan. 1972 

«EMORY. VISUAL 

Atwood. 1969.1971 
Beck ft Ambler. 1922 
Boles. 1969 

Attneave, 1969 
Hlntwan, Block ft Inskeen, 

In oress 
•Ce«1o, 1970 
Lewis, 1970(a) 
Warren, 1968 

MONOCULAR VISION 

Attneave ft Frost. 1969 
Olson. 1970(a) 

MOOD 

Schwank. In orenaratlon 

MORPHORIJC PROPERTIES 

Attneave ft Olson. 1971 

MOTOR CUES 

Laabs. 1971 
Posner. 1969(b) 

MOTry PERFORMANCE 

Keete. 1968 
Laabs. 1971 
Posner ft Keele. 1969. In press 

MOTOR PROGRAM 
Frost. N.. 1970.1971(a).1971(b).  n 

In press Posner A Keele. 1969. In press 

MOTOR SET 

Posner ft Keele. In press 

press 
Lewis. 1970(a) 
Rooers. 1972 
Wlckelqren ft Neman. i971 
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MOTOR SKILLS *JLTIPLE CODES 

Eilt. 196P 
Posner. ]969(b) 
Posntr & Keele. 1969, In press 

■MOVEMENTS. ACCURACY OF 

nUa 1969 
Kctlt. 1968 
Posner A KMU» 1969, In press 

HQVEHEUTS. ATTEITIOr« OEHANDS OF 

f.nrad. 1972(b) 
Posner, 1972(c) 
Posner ft Taylor, 1969 
Warren, 1970,1972 

•«•LTIPLE CUES 

Laabs, 19?I 

MULTIPLE STI««LI 

Ells, 1969 
Posner, 1969(b) 
Posner, Boles, Elcbelman, ft 
Taylor, 1969 

Posner ft Keele, 1969, In press «ULTIvrABILITY 

Keele, 1970 
Posner, 1970(a),1972(c) 
Posner ft Tavlor, 1969 
Unllta, Frost ft Hvnan, 1972 

HOVEHEWTS. CONTROL OF 

Ells, 1969 
Keele, 1968 
Posner ft Keele, In press 

HOVEMEWTS, EXECUTION OF 

Ells, !969 
Posner i Keele, In press 

MOVEHEKTS. MEMORY FOR 

Laabs, 19*1 
Posner, 1969(b) 
Posner, Boles, Elcbelman ft 
Taylor, 1969 

Posner ft Keele, 1969 

HOVEMEWTS. SKILLED 

«ttneave, 1071 

MULTITPACE THEOPY 

Hlntznan, ft Block, 1971 
Wickelnren ft Berlan, 1971 

MUSIC 

Attneave ft Olson, 1971 
Peirber, Mailer ft Aitken, 

SabmWtai 

NAME CODE 

Posner, 1969(b) 
Posner ft Keele, 1969, In press 

MOVEMENTS, SPEED 

Keele, 1968 
Posner ft Keele, In press 

Seller, 1970(b),1971 
Boles, 1969, 1071 
Buqole, 1970 
Frost. N.. 1970,1971(a),1971(b) 

In press 
Posner, 1970(a),1970(b) 
Posner ft Boles, 1971 
Posner, Boles, Flchelman ft 

Taylor, 1969 
Posner, Lewis ft Conrad, 1972 
Posner ft Taylor, 1969 
Posner ft Warren, 1972 
Snyder, 1972(b) 
Tumbull, 1971 
Warren, 1970,1972 
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NODE 

Bugqlt. 1970 

NONPARWCTRIC SCALABILITY 

Faqot ft Stewart. 1970(b) 

NUMERICAL RESPONSE METHODS 

Faqot ft Stewart. 1969(b) 
Faqot. Stewart ft Kleinknecht. 

Submitted 

OPEN LOOP 

Posner ft Keele. In press 

ORGANIZATION 

PATTERN JUDGMENTS 

Posner. 1970(a) 

PATTERN RECOGNITION 

Buqqle. 1970 
Posner. 1970(a).1972(b) 
Posner ft Keele 1970 

PERCEPTION 

Attneave. 1969.1971.In press 
Attneave ft Frost. 1969 
Attneave ft Olson. 1971 
Beck ft Vibler. 1972 
Elchelman. 1970(a) 
Faoot ft Stewart. 1969(a).1969(b) 

1970(a) 
Faqot. Stewart ft Kleinknecht. 
Submitted 

Frost. R.. 1971. Submitted 
Johnson. 1968 

Conrad. 1971. 1972(a) 
Frost. N.. 1970.1971(a) 
Schaeffer ft Wallace. 1969.1970(a). Kleinknecht. 1971 
1970(b) Murdoff. 1971 

Olson. 197U(a).1970(b) 
ORIENTATION Posner. 1971(b).1972(b) 

Posner ft Warren. 1972 
Buqqle. 1970 
Snyder. 1972(a) 

PARALLEL. PROCESSES 

PERCEPTION AND IMAGERY 

Posner 1972(c) 

PERCEPTION. DEPTH Beller. 197ÖTa} 
Frost. N.. 1971(b). In press 
Hlntzman. Carre, et. al.. In press Attneave. 1971 
Johnson, 1968 
Posner, 1970(a).1972Cc) 
Posner ft Boles 1971 
Posner. Lewis % Conrad. 1972 
Posner ft Taylor. 1969 

Olson. 1970(b) 

PERCEPTION. SPACE 

Posner ft Warren. 1972 
Relchar. 1969 
Wlckelqren, In press (a) 

PARTIAL COOCS 

toller. 1971 

PARTIAL REPORT 

Attneave. 1971 
Attneave ft Frost. 1969 
Frost. R., 1971 
Olson. 1970(b) 

PERCEPTUAL CODES 

Attneave ft Frost. 1969 
Hlntzman. Block ft Inskeeo. In press 
Johnson. 1968 

Snyder. 1972(b) 
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PERCEPTUAL UNITS 

Johnson, 1968 

PFANZALGEL'S MEASUREMENT MODEL 

Adams, Faqot & Robinson, 1970 
Fagot & Stewart, 1970(b) 

PHI-LAW 

Fagot & Stewart, 1969(a),1970(a) 
Kleinknecht, 1971 

PHONETIC CODE 

W1cke1qn»n, In press (b) 

PHOTOPIC VISION 

Fagot & Stewart, 1969(a) 

PHYSICAL CODE 

PRÄGNANZ 

Attneave, 1971 
Attneave ä Frost, 1969 

PREPAPfTION 

Posner & Boles, 1971 
Posner & Keele, In press 
Sllvelra, 1971 

PREPROCESSING 

Buqqle, 1970 
Schaeffer & Wallace, 1968 

PRIMACY EFFECT 

Hlntzman, Block & Summers, 
Submitted 

Beller, 1971 
Boles, 1969.1971 
Posner, 1970(a),1972(c) 
Posner & Boles, 1971 
Posner & Taylor, 1969 
Posner & Warren, 1972 

PITCH 

Attneave & Olson, 1971 

POSITION JUDGMENTS 

Hlntzman, Block & Summers, 
Submltted 

PRIMING 

Beller, 1971 
Posner & Klein, 1972 
Wickelgren. In press(a) 

PROACTIVE INTERFERENCE 

Block, 1970,1971 
Hlntzman A Waters, 1969 

PROBLEM SOLVING 

Sllvelra, 1971 

PROCESSING, AUTOMATIC 

Posner & Warren, 1972 
POWER FUNCTION 

PROCESSING CAPACITY 
Fagot & Stewart, 1969(a), 1969(B1 

1970(a) 
Kleinknecht, 1971 

PRACTICE 

Boles, 1971 
Posner & Keele, In press 

Boles, 1971 
Posner S Boles, 1971 
Posner, Lewis * Conrad, 1972 
Schaeffer S Wallace, 1970(b) 

PROCESSING, HIERARCHICAL 

Conrad, 19/1,1972(a) 
Posner, Lewis S Conrad, 1972 
Schaeffer & Wallace, 1969 
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PROCESSING. LEVELS OF 

Posner, 1970(a) 

PROCESSING. PARALLEL 

Beller. 1970a 
Frost, N., 1971(b), In press 
Hlntzman, Carre,_et. al.. In 

Press 
Johnson, 1968 
Posner, 1970(a),1972(c) 
Posner & Boies, 1971 
Posner, Lewis & Conrad, 1972 
Posner & Taylor, 1969 
Posner & Warren, 1972 
Reicher, 1969 
Wickelgren. In press(a) 

PROCESSING, SEMANTIC 

Lewis, 1970(b) 

PROCESSING. UNITS OF 

Elchelman, 1968 
Posner, 1970(a) 
Posner. Lewis & Conrad, 1972 

PRODUCT SCALING AXIOM 

Fagot & Stewart, 1969(b) 

PROGRAM CONTROL 

Posner & Keele, In press 

PROTOTYPE 

Posner. 1970(a) 
Posner & Keele, 1970 

PSI-LAW 

Fagot & Stewart, 1969(a),1970(a) 
Kleinknecht, 1971 

50. 

Fagot, Stewart & Kleinknecht, 
Submitted 

Kleinknecht, 1971 
Stewart, 1969 

RATIO JUDGMENTS 

Fagot & Stewart, 1969(b) 
Fagot, Stewart & Kleinknecht, 

Submitted 
Kleinknecht, 1971 

RATIO SCALING 

PSYCHOLOGICAL REFRACTORY PERIOD (PRP) 

Posner & Keele, IN press 

PSYCHOPHYSICAL SCALINfi READING 

Fagot, Stewart & Kleinknecht, 
Submitted 

REACTION TIME (RT) 

Beller, 1970(a) 
Boles, 1969 
Buggle, 1970 
Conrad. 1971.1972(a).1972(b) 
Elchelman. 1968->1970(b).1970(c) 

Hyman & Umllta. 1969 
Johnson. 1968 
Keele. 1969.1970 
Lfiwls, 1970(b) 
Posner. 1969(b).1970(a).1972(c) 
Posner & Boles, 1971 
Posner. Boles.Elchelman & 
Taylor. 1969 

Poiner & Keele, 1970 
Posner & Klein, 1972 
Posner. Lewis & Conrad. 1972 
Posner & Taylor, 1969 
Posner & Warren. 1972 
Rogers. 1972 
Schaeffer & Wallace, 1968,1969, 

Taylor. 1968,1969(a).1969(b) 
Umllta. Frost & Hyman, 1972 
Umllta, Snyder & Snyder, 1972 
Warren, 1970,1972 

»ÄÄ. 1969(b) P0Sner- ^  * **"*'  '"2 
1970(«).1970(b) 
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RECALL. FREE RECOCNITION. SPEECH 

^n^: 1970'1971(a).1971(b)  Wickelgren. In press(a). In press (b) 
in press 

REDUNDANT INFORMATION Hlntzman, In press 
Hlntzman & Block, Submitted 
Hlntzman, Block & Snskeep, In 

Press 
Hlntzman, Block & Summers, 

Submitted 
Hint.man, Carre, et.ai., In 

Press 
Hughes, 1970 

RECENCY EFFECT 

Schaeffer & Wallace, 1968 

REHEARSAL 

Block, 1970, 1971 
Laabs, 1971 
Posner, 19ro(a), 1972(c) 
Posner & Boies, 1971 
Warren. 1968 

Hlntzman, Block & Summers, 
Submitted 

Hintzman & Waters, 1969,1970 
Unilta, Snyder & Snyder, 1972 REPETITION 

REMINISCENCE 

Silveira, 1971 

RECBNCY JUDGMENTS 

Hintzman & Block, Submitted 

RECEPTORS 

Attreave, 1969 

RECOGNITION MEMORY 

Eichelman, 1970(c) 
Fagot & Stewart, 1970(b) 
Hintzman, 1970 
Hintzman,* Block, 1970.1971 

Submitted 
nintzman & Waters, 1970 
Posner, & Warren, 1972 
Umilta, Snyder & Snyder, 1972 

REPETITION EFFECT 
Beller, 1970(a) 
Block. 1970,1971 
Buggie, 1970 
Conrad, 1972(b) 
Frost, N., 1971(b), In press 
Hintzman, 1970 
Hintzman, Block & Inskeep, 

In press 
Hintzman, Block & Summers, 

Submi tted 
Posner, 1970(a) 
Posner & Keele, 1970 
Reicher. 1969 
Reicher. Ligon & Conrad. 1969 REPRESENTATIONS. ABSTRACT 
Rogers. 1972 '  
Snyd**. ]972j,i) Posner, 1972(c) 
Taylor, 1969(b) 
Wickelgren & Berian, 1971    REPRODUCTION 
Wickelgren & Norman, 1971       

Keele, 1968 
Laabs. 1971 
Posner & Keele, In press 

Hyman & Umilta, 1969 
Keele, 1969 
Posner, 1969(b) 

REPRESENTATION 

Boies, 1971 
Hintzman, Block & Inskeep, In press 
Posner, 197n(a) 
Posner & Boies, 1971 
Taylor. 1968.1969(a) 
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Reicher. Haller & Attken, 
Submitted 

REPRODUCTION CODE 

Wallace, 1971 

RESPONSE BIAS MODEL 

Fagot & Stewart. 1970(b) 

RESPONSE COMPETITION 

Hlntzman. Block & Summers. 
Submitted 

Keele. 1970.1972 
Lewis. 1970(a) 
Posner & Boles. 1971 
Posner & Keele. 1969 

RESPONSE PRIMING 

Posner & Klein. 1972 

RESPONSE SELECTION 

Ells. 1969 
Keele, 1970 
Lewis. 1970(a) 
Posner & Boles. 1971 
Posner & Keele. 1969 

RESPONSE-STIMULUS INTERVAL (RSI) 

Elchelman. 1970(c) 
Umllta. Snyder & Snyder. 1972 

RETENTION 

Boles. 1969 
Hlntzman. Block & Summers. 

Submitted 
Posner. Boles. Elchelman & 
Taylor. 1969 

Posner & Keele. 1970. In press 

RETRIEVAL 

Atwood. 1969. 1971 
Conrad. 1971.1972(a).1972(b) 

Frost. N.. 1971(b).In press 
'''ntzman A Block. Submitted 
Hlntzman. Block & Summers. 

Submitted 
Keele. 1969.1970.1972 
Posner. 1970(a).1972(c) 
Posner & Taylor. 1969 
Posner & Warren, 1972 
Schaeffer & Wallace, 1969.1970(a). 

1970(b) 
Wlckelgren & Berlan.1971 

RETROACTIVE INTERFERENCE 

Block. 1970.1971 

RIVALRY 

Posner. 1972(c) 

RULE LEARNING 

Schaeffer & Wallace, 1968 

SALIENCE 

Schaeffer h Wallace. 1968 

SAME-DIFFERENT JUDGMENTS 

Boler 1969,1971 
Elchelman. 1968.1970(a) 
Johnson. 1968 
Posner, 1970(a),1970(b) 
Posner. Lewis 4 Conrad. 1972 
Roaers. 1972 
Schaeffer & Wallace, 1968.1970(a). 

1970(b) 
Taylor, 1968,1969(a ),1969(b) 

SCALING 

Adams, Fagot & Robinson. 1970 
Attneave & Olson. 1971 
Fagot & Stewart. 1969(b) 
Fagot. Stewart » Kleinknecht. 

Submitted 
Kleinknecht. 1971 



53. 

SCHEMA 

Atwood, 1969.1971 
Buggie. 1970 
Posner, 1970(a) 
Posner & Keele, 1970 
Posner & Warren, 1972 
Schaeffer, & Wallace, 1968 
Silvelra, 1971 

SC0T0PIC VISION 

Fagot & Stewart, 1969(a) 

SEARCH. INTERFERENCE 

Posner, 1972(c) 

SEARCH. LONG TERM MEMORY 

Posner. 1970(a) 

SEARCH. VISUAL 

Beller. 1970(b) 
Boles. 1971 
Snyder. 1970.1972(b) 
Turnbull. 1971 

SELECTION 

Posner. 1971(b) 
Snyder. 1972(b) 

SELECTIVE ATTENTION 

Beck & Ambler. 1972 
Hintzman. Carre, et.al.., 
In press 
Lewis. 1970(a).1970(b) 
Posner, 1971(b) 
Posner & Boles, 1971 

SELECTIVE INTERFERENCE 

Atwood, 1969,1971 

SEMANTIC CODES 

Conrad, 1971,1972(a) .1972(b) 

Frost, N., 1971(b), In press 

SFMANTC, MEMORY 

Corrad, 1971,1972(a),1972(b) 
Frost, N., 1971(b), In press 
Hughes, 1970 
Lewis, 1970(a),1970(b) 
Schaeffer & Wallace, 1970(a) 

SEMANTIC SIMILARITY 

Lewis, 1970(a) 
Schaeffer & Wallace, 1968,1969, 

1970(b) 

SEMANTIC UNITS 

Wickelgren. In press (b) 

SENSORY BUFFER 

Attneave, 1969 
Lewis, 1970(a),1970(b) 

SENSORY CUES 

Snyder, 1972(b) 

SENSORY SET 

Posner & Keele, In press 

SEPARABILITY 

Posner & Boies, 1971 

SEQUENTIAL INFORMATION 

Posner & Keele, In press 

SERIAL POSITION 

Hintzman, Block & Summers, 
Submitted 

SERIAL PROCESSES 

BelUr, 1970(a) 
Reicher, 1969 
Wickelaren, In press (a) 



54. 

SHAPE SKILL LEARNING 

Attneave & Frost, 1969 
Frost. N.. 1970.1971(a),1971(b) 

In press SLANT 
Prost. R., Submitted 
Laabs. 1971 
Olson» 1970(a) 

Posner & Klein. 1972 

SHORT TERM MEMORY (STM) 

Bell er, 1971 
Clock. 1970.1971 
Highes. 1970 
Johnson. I960 
Laabs. 1971 
Reicher. Llgon & Conrad. 1969 
Stewart, 1969 
Taylor. 1968.1969(a) 
Warren. 1968 
Wickelgren & Berlan. 1971 
Wickelgren & Norman. 1971 

SIGHT READING 

Reicher. Haller & Altken, 
Submitted 

SISNAL DETECTION 

Reicher, L4gon, & Conrad, 1969 

SIMILARITY 

Beck & Ambler, 1972 
Frost, N., 1971(a), In oress 
Lewis, 1970(a) 
Olson, 1970(b) 
Posner & Taylor, 1969 
Reicher, Llgon & Conrad, 1969 
Schaeffer & Wallace, 1968 
Wallace, 1970,1971 

SIMILARITY JUDGMENTS 

Schaeffer & Wallace, 1969 

SIMULATION 

Attneave & Frost, 1969 
Elchelman, 1970(a) 
Frost, R., 1971 
Laabs, 1971 

SLOPE 

Attneave & Frost, 1969 
Beck & Ambler, 1972 
Olson, 1970(b) 

SPACE PERCEPTION 

Posner. 1972(b) 

SIZE 

Beller, 1970(b) 

Attneave. In press 
Attneave & Frost. 1969 
Olson. 197n(b) 

SPACING, EFFECTS OF 

Hlntzman & Block, 1970, Submitted 

SPATIAL CODING 

Attneave, 1969 
Attneave & Frost, 1969 
Frost, N., 1971(b), In press 
Laabs. 1971 
Posner & Keele. In press 
Posner & Warren. 1972 
Snyder. 1972(a) 
Wallace. 1970.1971 

SPATIAL COMPATIBILITY 

Attneave & Frost. 1969 
Posner & Keele. In press 

SPATIAL OPERATIONS 

Buggle, 1970 
Frost. R.. 1971 
Laabs. 1971 
Posner, Lewis & Conrad, 1972 

SPATIAL REPRESENTATION 

Atwood, 1969, 1971 
Posner & Keele, In nress 



55. 

Snyder. 1972(a) 

SPEECH PWPÜCTION 

Wlcktlgrtn, In press(a) 
Wicktlgrtn. In prtrs (b) 

SPEECH RECOQHTTION 

Ulckalgran, In press (a) 
Ulcktlgrtn, In press (b) 

STIHUII. DISTAL 

Attntave. 1969 

STIMULI. PROXIMAL 

Attntavt. 19(9 

STIMULI. UNIDIMENSIONAL 

Stewart, 1969 

STIMULUS. COMPLEXITY 

Johnson, 1968 

STIMULUS DISCRIMINATION 

Ells, 1969 

STIMULUS PREPROCESSING 

Buggle, 1970 
Schaeffer & Wallace. 1968 

STIMULUS. RECALLED VS PERCEIVED 

Taylor. 1968.1969(a) 

STIMULUS RESPONSE COMPATIBILITY 

Posner ft Keele. 1972 
Umllta. Snyder ft Snyder. 1972 
Wallace, 1970,1971 
Well, 1969,1971 

STIMULUS RESPONSE COMPETITION 

Umllta, Snyder ft Snyder, 1972 

STRENGTH 

Hlntzman ft Block. 1971 
Wickeloren ft Berlan. 1971 
Wlckelqren ft Norman, 1971 

STROOP EFFECT 

Conrad, 1972Cb) 
Hlntzman, Carre, et.aK, In press 
Keele, 1972 
Posner ft Warren, 1972 
Warren, 1970,1972 

STPUC1URE, DEEP VS SURFACE 

Conrad, 1972(b) 

STRUCTURE. SPATIAL VS HIERARCHICAL 

Conrad, 1971,1972(a) 
Posner ft Warren, 1972 

SUBJECTIVE LEXICON 

Conrad, 1972(b) 

SUBJECTIVE PROBABILITY MEASURES 

Adams, Submitted 

SUBTRACTIVE METHOD 

Posner ft Taylor, 1969 

SUPERORDINATE 

Posner, 1970(b) 

SUPRAORDINATE 

Conrad, 1971,1972(a) 
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SYMüDLIC CODES 

Deller. 1970(b) 
Schaeffer & Wallace. 1968 

SYNTAX 

Conrad. 1972(b) 

TASK DECISION CRITERION 

Schaeffer & Wallace. 1970(a) 

TEMPORAL ORDER 

Warren, 1968 

THRESHOLD PARÄ^TER 

Wlckelqren & Berlan. 1971 

TRACE COUIHN 

Hlntzman Ä Block, 1970 
Hlntzwan. Block % Gunners. 

Submitted 

TRACKING 

Keele, 1968 

TPAN<;cEP 

Attneave * Frost. 1969 
Schaeffer f, Wallace. 1968 

TRANS^R'IATIONS 

Buoole. 1970 
Huqhes. 1970 

Fagot & Stewart. 1969(a).1169(b). Snyder.1972(a) 
1970(a).1970(b) 

TRANSLATION. CODE 
Faqot. Stewart ft ^ »iMknecht. 
Submitted 
Kleinknecht. 1971 

TIME 

Snyder. 1972(a) 

TIME ENCODING 

Hlntzman & Block, 1970.1971» 
Submitted 

TIME SHARING SYSTEM 

Ells. 1969 
Lewis. Boles ft Osqood. 1971. 

TIME TAG 

Posner. 1972(c) 
Posner. Lewis ft Conrad. 1972 
Poners, 1972 

TRANSPOSITIONS 

Attneave ft Olson. 197> 
Beller. 1970(b) 

TRAPEZOIDAL WINDOW ILLUSION 

Olson. 1970(a) 

TRI-DIMENSIONAL ORIENTATION 

Attneave ft Frost. 1969 
Frost. R.. 1971 
Olson. 1970(a).1970(b) 

TRACE 

Hlntzman ft Block. 1971.Submitted 

UNCERTAINTY 

Beck ft Ambler. 1972 
Boies. 1969 
Hintzman ft Block, 1971 
Posner ft Warren. 1972 

Ells. 1969 
Umilta. Snyder ft Snyder. 1972 
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UNCONSCIOUS THOUGHT 

Silvtlra, 1971 

UNIDIMENSIONAL STIMULI 

Stewart. 1961 

UNITARY PERCEPTION HYPOTHm«; 

Conrad, 1972(b) 

UNITS OF PROCESSING 

Elchtlman, 1968 
Posner, 1970(a) 
Posntr, Lmfi & Conrad. 1972 

VALIDITY 

Faqot. Stewart & Kleinknecht. 
Submitted 

VARIABILITY 

Posner. 1970(a) 

VERBAL MEMORY 

Conrad, 19/I.1972(a).1972(b) 
Hlntzman. 1970.1972 
HintCTian & Block. 1970.1971. 

Submitted 
Hlntzman. Block ft Summers. 

Submitted 
Hlntzman & Haters . 1969 1970 
Hughes. 1970 

VIVIDNESS 

Snyder. 1972 

VISION. SCOTQPIC AND PHOTOPIC 

Fagot & Stewart. 1969(a) 

VISUAL Cnpr 

Attneave. 1%9 
Beck ft Ambler. 1972 
Boles. 1969.1971 
Buqqle.  1970 
Conrad. 1972(b) 
Frost. N.. 1970.1971(a).1971(b). 

In press 
Posner. 1970(a).1970(b).1972(c) 
Posner. Boles. Flchei™ ft 

Taylor. 1969 
Posner ft Keele. 1969 
Posner. Lewis A Conrad. 1972 
Posner ft Taylor. 1969 
Posner ft Wan~n. 1972 
Poqers. 197i 
Snyder, 1970 
Tumbull. 1971 
Warren. 1968 

VISUAL IMAGINATION 

Atwood. 1971 

VISUAL INFORMATION STORAGE (VIS) 

Reicher. 1969 
Snyder. 1972(b) 

VISUAL MATCHES 

Elchelman. 1968 
Posner. 1970(a).1972(c) 
Snyder. 1970 

VISUAL MEMORY 

Atwood. 1969.1971 
Beck ft Ambler. 1972 
Boles. 1969 
Frost. N.. 1970.1971(a).1971(b). 

In press 
Lewis. 1970(a) 
Roqers, 1972 
Wlckelqrcn ft Norman. 1971 
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VISUAL SEARCH 

Btlltr. 1970(b) 
Boles. 1971 
Snydtr. 1970,1972(6) 
Tumbull. 1971 

VISUAL SENSORY ANALYSIS 

Taylor. 1968.1969(a) 

VISUALIZATION 

AtMOOd. 1969.1971 
Snydtr. 1972(a) 

WARNING SIGNAL 

Posntr I Boles. \Wl 
fmam i Klein. 1972 

WORD MATCHING 

Potner. 1970(a) 
Reicher. 1969 

WORD HCANING 

Conrad. 1972(b) 
Scaaeffer ft Wallace. 1969.1970(a).1970(b) 
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8.0    ARPA ÜlUHoqriphy 

Thl» blbHonraphy Is conrltU •» of Oecwber, 1972.    Cannes iff 

conHnu^iSly btln? Mdt ifi that articles In pftparatlon  \rt bolno 

puul1sn«d, sutailtUd ar'icle« art accepUd, etc.   Also, M the i\m of 

this wrltlnf. <n*ny articles are In preparation and sone articles may or 

may not be «ritten depending upon the completion of data analyses and 

txperlnents. 

The bibliography contains a small proportion of articles that 

Mtr« not directly credited as being sponsored by the present ARPA con- 

tracts.    Because our Investlqators sometlnes had other contracts or 

grants which overlapped with the present project, It was sometimes 

quite arbltrarty how the credit for sponsorship was assloned.    It was 

felt that articles published by Investlqators which were Intimately 

related to the purposes of the project even though at the time they 

were aselgned to other contracts should be Included here for com- 

pleteness. 
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